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Supplemental Information Supplemental Experimental Procedures
X-ray crystallography S1, related to Figure 2 Crystal preparation All crystals were obtained using vapour diffusion in hanging drops at 20°C. The concentrated (6-8 mg/ml) protein was mixed in a 1:1 ratio with reservoir solution typically containing 16-20% PEG 2000MME, 50 mM NiCl 2 , 4% DMSO, 11% ethylene glycol and 0.1 M NaAcetate pH 3.0. Crystallization was induced by the micro-seeding technique from a solution of crushed crystals 1 hour after setting-up the crystallization experiment. Crystals appeared overnight and grew for one week before reaching their final dimensions (typically 100 μm x 100 μm x 100 μm). All crystals were cryo-protected using a three-step protocol. 1) The crystals-containing drops were transferred to the cold room (4°C), sealed onto a novel crystal plate that contained no reservoir solution and left at 4°C for 10 minutes. 2) 3-5 µl of a dehydrating solution composed of the reservoir solution supplemented with 30% of ethylene glycol was added to the crystallization drop.
3) The drop was left to air-dry for 5-20 minutes prior to flashfreezing in liquid nitrogen.
Data collection
Datasets were collected on beamline Proxima-1 of the Soleil Synchrotron (Gif-sur-Yvette, France). Crystals were collected using the inversed-beam data collection facility in order to maximize the anomalous diffusion signal. Reflections were integrated using XDS (1) and further processed using the CCP4 programs (2) . Crystals belonged to the C2 space group with one pentamer in the asymmetric unit. Details on the data collection statistics are provided in the Table 1 .
Phasing and refinement
The molecular replacement solution was found in Phaser (3) by using the structure of GLIC K33C L246C double-mutant (PDB 3UU6) at 2.9 Å as a starting model. This initial model was refined in Refmac 5 (4) by using rigid-body refinement and subsequently, by using restrained refinement (4). The resulting model was improved by manual building in COOT (5). The model was finally refined in Buster (6) . B-factors were refined using 1 TLS parameter by chain. NCS symmetry averaging improves the quality of the electron density thus allowing the unambiguous reconstruction of the model. Rfactor and Rfree after refinement as well as model geometry validation percentile of the residues in the most favoured regions of the Ramachandran plot are provided in Table 1 . MolProbity scores (7) for the refined model ranged within the 100 th percentiles of structures refined at comparable resolutions. Details of the refinement statistics are provided in Table 1 .
Supplemental Computational Methods
Molecular dynamics simulations S1, related to Table 2 Molecular models of open GLIC were built from PDB ID 4HFI. Residue protonation states of open and LC models were assigned in the same fashion as in previous simulations (8) on the basis of pKa calculations with the Yasara software (9) to represent the most probable pattern at pH 4.6, with residues E26, E35, E67, E69, E75, E82, D86, D88, E177 and E243 being protonated. All histidines were doubly protonated (unless advised). The molecular model of GLIC in the resting state was built from PDB ID 4NPQ, protonation state was chosen to be identical to the resting condition at neutral pH, glutamic acid and aspartic acid residues were unprotonated and only histidine 127 was doubly protonated. The models were inserted in a fully hydrated palmitoyl-2-oleoyl-sn-glycerolphosphatidylcholine (POPC) lipid bilayer. The net charge of the system was neutralized with Na + and Cl -counter ions. Details are given in Supplementary Table 4 . MD simulations were performed using the CHARMM27 (10) force field with NAMD (11) and CHARMM 36 (12) with GROMACS (13) for short and long MD simulations, respectively.
For short MD simulations, bromoform was inserted into a previously equilibrated system of GLIC embedded in a fully hydrated lipid bilayer. Bromoform poses were generated by randomly moving and rotating bromoform molecules around the crystallographic binding site. Bromoform molecules were assigned different conformations in each of the five GLIC subunits and in each of the 25 systems that were simulated achieving a total of 125 different poses, which maximizes bromoform sampling in the binding pocket. Each system was then minimized for 1000 steps and ran for 8 ns. Temperature and pressure were maintained using Langevin dynamics (14) and a Langevin Piston (15) , respectively, at 310 K and 1 bar. Short-range non-bonded interactions were computed using a potential switching from 8.5 to 10 Å. Long-range interactions have been carried out using PME (16) . The same protocol has been used for the simulation of bromoform bound to WT locally closed GLIC in PS site.
For long MD simulations a previously equilibrated system containing GLIC, 246 POPC, 29141 water, 170 Cl -and 135 Na + molecules (146 K atoms) in an hexagonal box was used to create the system with 200 bromoform molecules. It was equilibrated for 50 ns with position constraints on GLIC C α atoms with 4HFI structure as a reference. Then four iterations were used to add slowly the bromoform and avoid aggregates due to its low solubility. In each iteration, 50 molecules of bromoform were added by replacing random water molecules 10 Å away of protein and 4 Å away of the membrane. The system was then minimized for 10.000 steps and equilibrated with position constraints on GLIC C α atoms with 4HFI structure as a reference. In the two first iterations, equilibrations were 50 ns long, and 100 ns long in the two following. In a last step bromoform molecules which were bound in the intra-subunit cavity were replace in the water and system was minimized for 10.000 steps. This equilibrated system was then used as starting point for the three flooding simulations. In each of the three simulations, a supplementary equilibration step was used consisting in a 10 ns equilibration with position constraints on heavy atoms, and 20 ns with position constraints on C α atoms. Reference structures used were, for WT Open and WT LC simulations, respectively, PDB:4HFI, the structure presented in this paper and PDB:4HFD. Production runs were finally run for 1 μs without any constraints. Simulations were performed using GROMACS 4.6.3 (13) using virtual interaction sites, 5 fs time steps, and all bond lengths constrained with the LINCS algorithm. Electrostatics interactions were computed using particle mesh ewald summation every step. A 10 Å cutoff was used for non-bonded interactions and neighbor list was updated every 5 steps. Three baths (protein, water and ion, membrane) were coupled to a temperature of 310 K using the Bussi velocity rescaling thermostat with a time constant of τ= 0.1 ps. The x/y dimensions were scaled isotropically with a Berendsen weak barostat and the z dimension independently to reference pressures of 1 bar, τ = 5 ps and compressibility of 4.5 10 -5 bar -1 . During equilibration position restraints of 1000 kJ/mol/nm 2 were used.
For free energy of binding energy calculations, the bromoform poses displayed in the crystal structure were used when available. The bromoform pose in inter-subunit site B2 was extracted from a short MD simulation. Bromoform was inserted into a previously equilibrated system of GLIC embedded in a fully hydrated lipid bilayer. The system was then minimized for 10,000 steps. Two successive equilibrations with constraints on a reference structure, typically a crystal structure, were performed: 5 ns constraining protein heavy atoms and bromoform then 20 ns constraining protein carbon alpha atoms and bromoform. During these two equilibration steps, constraints were also applied on the dihedral angle between Y197 C-CA-CB-CG atoms ensuring an angle of 173.5 ° in GLIC open form and 91.8 ° in the locally closed conformation. These values correspond to the two principal modes of the angle distribution observed along short MD simulations. A thermodynamic cycle was then applied to calculate free energies of binding of bromoform to GLIC using a similar protocol as that described in (17) . Coulombic and van der Waals interactions were decoupled using a decoupling parameter λ linearly increasing from 0 to 1. Coulombic interactions were decoupled along 11 independent steps while 21 steps were necessary to decouple van der Waals interactions. At each λ-point, the system was minimized for 5000 steps, equilibrated for 10 ps in the NVT ensemble then equilibrated for 100 ps in the NPT ensemble. The bromoform position was constrained during these two equilibration steps. Production simulations were run using the sd integrator with a time step of 2 fs. For coulombic interaction decoupling, 2 ns were carried out. For van der Waals interactions, 3 ns were carried out for the first 14 λ-points (initial λ < 0.7) and 10 ns for the remaining 7 points (initial λ >= 0.7). The same protocol was applied for decoupling bromoform in water. The calculation of the binding free energy was carried out using the Bennett acceptance ratio method (BAR) (18) as implemented in the GROMACS g_bar program.
PMF calculation.
A small membrane patch was extracted from an equilibrated system of GLIC in a POPC membrane. The patch contains 72 POPC molecules, 5549 water molecules, and 29 Cl-and Na+ atoms. The current membrane patch was minimized and equilibrated for 50 ns. A bromoform molecule was then introduced 35 Å up the center of mass of the membrane, 5 overlapping water molecules were deleted. After minimization, the bromoform was pulled down on the z axis, relative to the center of mass of the membrane, using the constraint method from the Gromacs pull code. The bromoform molecule was free to move on the x/y plane, and was pulled with a rate of 7 Å/ns, during 10ns, resulting in a 70 Å displacement on the z axis.
Coordinates were extracted regularly every ~285 ps from the pull trajectory, resulting in 36 coordinates in which the bromoform was distributed every 2 Å on the 70 Å total displacement on the z-axis. 36 umbrella sampling simulations were launched for 20 ns each, bromoform distance to the membrane on the z-axis was restraint with harmonic restraints of 1000 KJ.nm-1. The g_wham tool from gromacs was then used on the last half of the 36 simulations, the profile was symmetrized around z = 0 Å. Statistical errors were estimated with the boostrap method using 200 samples.
Bromoform likelyhood from flooding simulations. Bromoform z positions respective to the membrane were extracted from the three flooding simulations (Open, LC, Closed). Bromofrom molecules too close to the protein were excluded from the calculation, using a 40 Å exclusion cylinder from the center of mass of the trans membrane domain of GLIC. We used Boltzmann weighting (-kT log(p)) to obtain the probability profile shown in Figure S8 . Over ~570 ns, this bromoform molecule passes from the membrane to site DP-exp, DP-deep, DP-tunnel and ultimately the pore. C) Direct entry and exit of a bromoform molecule into site DP-tunnel in the resting form flooding simulation. The anesthetic originates directly from the membrane (yellow) and passes through TM helices (orange) into DP-tunnel (red) where it stays for a brief period before exiting again (pink, followed by green). The volume for each of the ES, ES-access, DP-tunnel, DP-deep, DPexp and TM-low sites was measured for all flooding simulations using the Epock software and correlated to structural changes described by characteristic distances across the channel architecture. The ES site volume correlates with the beta2-beta7 widening. The ES-access site volume is dependent on the distance between beta2 and cys-loop. DP-tunnel and DP-deep are most affected by TM1-TM2 separation. DP-exp and TM-low are sensitive to TM1-TM3 distances. * WT = "Wild-Type"; O = "Open"; LC = "Locally-Closed"; C="Closed". 
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